The research was conducted to examine transfer nitrogen from peanut to corn and determine the best planting time of peanut and corn which were cultivated by intercropping system. The research was conducted at dryland of Ungaran Central Java from December 2015 to April 2016. This research was complated using an experimental design with single factor, arranged in completely randomized block design. The treatments were monoculture system of corn (J), monoculture system of peanut (K), intercropping system: corn was planted two weeks after peanut (TS 1), intercropping system: peanut was planted two weeks after corn (TS 2), and intercropping system: corn and peanut were planted in the same time (TS 3). Each treatment was replicated 3 times. The results showed that the transfer of nitrogen from peanuts to corn occured when the corn plants were in the stage of maximum vegetative growth. In this research, treatment TS 2 is the best planting time than other treatments as indicated by the yield of 4.02 tonnes corn per hectare.
INTRODUCTION
In Indonesia, corn is one of food sources which has important role for human and animal life. Centre of corn production in Indonesia is located 65% in Java and others are spread in Lampung, South Sulawesi and Nusa Tenggara. In Java island, corn was cultivated on dry land (77%) and field (23%) (Adi and Widyastuti, 2001 ). Production of corn in 2013 was 18.511.853 ton/ha then it increased to 20.666.702 ton/ha in 2015.
The growth of corn until reaching physiologic mature stage needs 120-180 kg/ha of nitrogen, while N which is carried to plant until harvesting and yielding are 129-165 kg/ha and 9,5 ton/ha, respectively (Suwardi and Roy Efendi, 2009 ). To fulfill the needs of nitrogen in corn, cultivation of intercrop which could supply N (legume) is needed. One of legume plants is peanut which could fix nitrogen to available. Peanut is one of food sources which has high protein and contains niacin, magnesium, vitamin C, mangan, krom and others (Astanto, 2005) . Peanut production in 2013 to 2014 decreased from 701.680 ton/ha to 638.896 ton/ha and increased to 657,595 ton/ha in 2015.
Vegetative growth stage of peanut plants begins from germination to first flowering on 26-31 st days after planting (Trustinah, 1993) . On vegetative stage, nodule is formed and it fixes Nitrogen. Amin (2007) said that shading the plant from first reproduction stage until before harvesting could cause decreasing of yield about 45%. Therefore, if peanut is intercropped with corn, the growth of peanut could be decreased due to light reduction. Nitrogen fixation is process where nitrogen from atmosphere is converted to ammonium, ionic form of nitrogen which is available for plant (Budiyanto, 2016) . Nitrogen fixation on legume which is planted with non-legume could provide Nitrogen source for non-legume. Reeves (1990) said that transfer of Nitrogen was visible and important in the condition of low Nitrogen availability. Fujita et. al. (1992) said that 24,9% of nitrogen fixed by Cowpea (Vigna unguiculata L.) was transferred to corn and 10,4% of nitrogen was transferred from soybean to corn. The number of nitrogen fixation through leguminose was 80-140 kg/ha per year (Rao, 1797). Generally, nitrogen is taken in the form of ammonium (NH 4 + ) and nitrate (NO 3 -), but nitrate which is taken soon will be reduced become ammonium through enzym containing molybdenum (Hary, 2008) .
The cultivation of corn with peanut as intercrop is called intercropping system. Intercropping system is one of cultivating systems where there are two or more different plants which are planted in the same or different time with regular spacing on an area (Sarman, 2001) . Buhaira (2007) said that peanut cultivation between two rows of corn on 100 cm space yielded 2,93 ton/ ha dry pod. The intercropping of peanut and corn could increase the efficiency of fertilizer and land use under appropriate planting space and time. Sarman and Ardiyaningsih (2000) cit. Buhaira (2007) said that double row of corn with 140 cm plant spacing between double rows x 40 cm significantly affected yield of corn, leaf area of soybean and dry weight of corn plant. While during the period of growth until postharvest, corn plants could be more competitive or aggressive than soybean with single row plant spacing (100 cm x 40 cm).
The aim of this research was to understand the effect of transfer of nitrogen from peanut to corn and determine appropriate planting time interval between peanut and corn by intercropping system.
MATERIALS AND METHODS
The research was conducted at dryland Ungaran, Semarang and research laboratory of Faculty of Agriculture, Universitas Muhammadiyah Yogyakarta. This research was conducted using an experimental design with single factor, arranged in completely randomized block design. The treatments were : J = monoculture system of corn K = monoculture system of peanut TS 1 = intercropping system, corn was planted two weeks after peanut TS 2 = intercropping system, peanut was planted two weeks after corn TS 3 = intercropping system, corn and peanut were planted in the same time Each treatment was replicated 3 times. The observation was carried out on vegetative growth, generative growth and growth analysis.
The data were analyzed using ANOVA (analysis of variance) at a rate of α 5%. The data of significantly different treatments were further tested by Duncan's multiple range test (Duncan Multiple).
RESULTS AND DISCUSSIONS

Vegetative Growth
Plant Height
Measuring plant height purposed to determine the vegetative growth process of the plant. The results showed that all treatments have same effect on corn and peanut. The average plant height of corn and peanuts are presented in Table 1 . : Monoculture system of peanut TS 1 : Intercropping system, corn was planted two weeks after peanut TS 2 : Intercropping system, peanut was planted two weeks after corn TS 3 : Intercropping system, corn and peanut were planted in the same time Table 1 showed that all treatments have same effect because when the corn plants were 7 weeks old (49 day after planting (DAP)) or in the stage of forming male flowers in which they needed high Nitrogen, the peanut plants in the treatment TS1 were 9 weeks old (63 DAP) or in the forming of filled-seed phase in which they didn't not require high nitrogen. In the treatment TS2, the peanut plants were 5 weeks old (35 DAP) or in the forming of gynophore phase requiring low Nitrogen. While on treatment TS3, the peanut plants were 7 weeks old (49 DAP) or in the forming filled-pods phase that did not require nitrogen in high amounts. Therefore, the nitrogen element produced by the peanut plants can be used for the growth of corn plants.
In peanut crops, the average of plant height on 5 weeks after planting in showed that all treatments have same effect (Table 1 ). The peanut plants in the treatment TS1, TS2 and TS3 on 5 weeks after planting were shaded by corn that resulted in disruption of the sunlight absorption during photosynthesis and it led to the high growth of peanut plants, while the peanut plants in the treatment K were likely to get full absorption of sunlight resulted in slower growth of peanut plants because peanut plants were included to the plants requiring partial sunlight absorption. The plant height of corn and peanuts on the 1-7 th week were presented in Figure 1 .
Number of Leaves
The result showed that all treatments have Note: J: Monoculture system of corn K: Monoculture system of peanut TS 1: Intercropping system, corn was planted two weeks after peanut TS 2: Intercropping system, peanut was planted two weeks after corn TS 3: Intercropping system, corn and peanut were planted in the same time same effect on number of leaves. The average of the number of leaves of corn and peanut plants were presented in Table 2 . : Monoculture system of peanut TS 1 : Intercropping system, corn was planted two weeks after peanut TS 2 : Intercropping system, peanut was planted two weeks after corn TS 3 : Intercropping system, corn and peanut were planted in the same time Table 2 showed that the treatments have the same effect. When the corn plants were 7 weeks (49 DAP) entering generative growth phase indicated by the emergence of male flowers and the forming of the last leaf, the element of nitrogen was available from the peanut plants in the treatment TS1, TS2, and TS3. When the corn plants entered the phase of ear and seeds formation, the needs for Nitrogen element in the process of photosynthesis in vegetative growth has decreased (reduced). Actually, the element of nitrogen in plant growth affects leaf area and prevents chlorosis, but it does not always determine the number of leaves formed. Table 2 also showed that all treatments gave the same effect on number of leaves of peanut plants. This is because the peanut plants aged 5 weeks (35 DAP) has reached the phase of gynophore formation, so that the need for nitrogen in the vegetative growth of peanut plants decreased. The growth factor is does not always specify the number of leaves however, the influence of internal factors on peanut plants like the original gene of the peanut plants can determine the number of leaves that are formed in the vegetative growth phase and with the support of climatic conditions (environment) which both will affect the photosynthesis process, so that the leaves formation of peanut plants can still happen. The data on number of leaves of corn and peanut plants on the 1-7 th week were presented in Figure 2 .
Generative Growth Generative Growth of Corn
Yield component of corn consists of the number of ear, weight of ear with husk, grain dry weight and weight of 100 grains. The data were presented in Table 3 . Table 3 showed that Note: J: Monoculture system of corn K: Monoculture system of peanut TS 1: Intercropping system, corn was planted two weeks after peanut TS 2: Intercropping system, peanut was planted two weeks after corn TS 3: Intercropping system, corn and peanut were planted in the same time all treatments have same effect on the number of ear. It occurred because the peanut plants which supplied N began to enter generative phase so that Nitrogen production was decreased. It caused the low N when the second ear appeared. The low availability of N and fixed N was also caused by high rain fall.
The result showed that the weight of ear with husk on all treatments were same. It is because the peanut plants supplied N for ear formation, but deficit of K during carbohydrates synthesis in the grain could affect the weight of ear with husk. Harvesting which was conducted after rain also affected the humidity of the husk. Note: The numbers in the table indicate no significant difference based on the analysis of variance at 5%. J : Monoculture system of corn TS 1 : Intercropping system, corn was planted two weeks after peanut TS 2 : Intercropping system, peanut was planted two weeks after corn TS 3 : Intercropping system, corn and peanut were planted in the same time
The result showed that the dry weight of grain of all treatments were significantly different. Table 3 showed that grain dry weight of corn on TS2 was better than the others. It is because when the corn plants entered ear formation phase (7 weeks), they need high N, while the peanut plants on TS1 were 9 weeks which entered pod and grain filling phase, so that N production was lower than on J. On TS2, the peanut plants were 5 weeks which entered gynophore formation phase, so that N production on their root was occurring meanwhile their need of N decreased, so that the N availability for the corn plants was high during ear and grain filling phase. While on TS3, the peanut plants were 7 weeks which entered pod formation phase. In that phase, their need of N decreased, but N production was occurring so it could fulfill the N need of corn during ear and grain formation.
There was no significant difference on weight of 100 grains among all of treatments. Table 3 showed that intercropping the peanut plants gave the same effect on weight of 100 grains of corn compared to monoculture system. It is because the cell division of ear was occurring. It affected the form and size of the grains, which were also affected by nutrients especially N. Besides, the solid grain of corn was due to complete composition of K in carbohydrate formed in corn grain.
Generative Growth of Peanut
Observation was carried out on number of pod, pod dry weight, and weight of 100 grains. The data were presented in Table 4 . Note: The numbers in the table indicate no significant difference based on the analysis of variance at 5%. K : Monoculture system of peanut TS 1 : Intercropping system, corn was planted two weeks after peanut TS 2 : Intercropping system, peanut was planted two weeks after corn TS 3 : Intercropping system, corn and peanut were planted in the same time There was no significant difference on number of pod (Table 4) . When the corn plants were 7 weeks after planting in which they needed N for ear forming, on TS1 the peanut plants were 9 weeks after planting (max filling of grain) so there was no N absorption competition. On TS2 the peanut plants were 5 weeks after planting (gynophore forming) so there was no N absorption competition, but the peanut plants supplied N for ear forming. While on TS3, the peanut plants were 7 weeks after planting (max filling of grain) in which the need of N decreased. Trustinah (1993) mentioned that reproductive phase of peanut was divided into 8 stadia, that were flowering (27-37 DAT), gynophore forming (32-36 DAT), pod forming (40-45 DAT), max pod filling (44-52 DAT), grain forming (52-57 DAT), max grain filling (60-68 DAT), maturing of grain (68-75 DAT) and mature harvesting (80-100 DAT).
There was significant difference on pod dry weight between monoculture and intercropping system (Table 4) . Monoculture system produced the highest pod dry weight while TS1, TS2 and TS3 were the same. It is because monoculture system has the highest population. Beside that size and number of pod forming on K because of availability of N from peanut used for peanut without corn. Table 4 showed that there was no significant difference on 100 grains weight among all treatments because the nutrients especially N affected pod forming on 6-7 weeks after planting, while pod forming would determine the size of and uniformity of the grain. It means that the competition of N absorption between peanut and corn would cause the varied size of grain and affect the weight of 100 grains.
Yield and Land Equivalent Ratio (LER) of Corn and Peanut
The analysis results on yield of corn and peanut which was converted to ton/ha showed that there was significant difference among all treatments. While the results of analysis on LER showed that there was significant difference between monoculture and intercropping system. The average of yield and LER were presented in Table 5 . : Monoculture system of peanut TS 1 : Intercropping system, corn was planted two weeks after peanut TS 2 : Intercropping system, peanut was planted two weeks after corn TS 3 : Intercropping system, corn and peanut were planted in the same time Table 5 showed that yield of TS2 was higher than monoculture. It showed that intercropping system of corn and peanut was better than monoculture system. Yield of TS1 and TS3 was same with monoculture system. But the average Note: J: Monoculture system of corn K: Monoculture system of peanut TS 1: Intercropping system, corn was planted two weeks after peanut TS 2: Intercropping system, peanut was planted two weeks after corn TS 3: Intercropping system, corn and peanut were planted in the same time of corn yield on TS2 was not in accordance with certification standard. Balai Penelitian Tanaman Serealia (2010) determined that corn Bisi 18 have average yield about 9,1 ton/ha while in this research it only reached 4,03 ton/ha of dry shelled corn (Figure 3a) . It occurred because the ear growth on TS2 was bigger than other which resulted in higher number of grain. Besides, when entering ear forming phase (7 weeks) which needs high N, the peanut plants on TS1 was 9 weeks after planting where N fixation decreased leading to lower availability of N compared to J. On TS2, the peanut plants were entering gynophore forming phase (5 weeks) in which N fixation was occurring. Therefore, the N availability ear formation was increased. While on T3, the peanut plants were entering pod forming phase (7 weeks) where the need of N decreased but the N fixation was occurring resulted in the provision of N to develop ear and grain.
The dry pod of peanut for monoculture system was higher than other because the growth process was without disturbance of climate during flowering process so that the pod forming was optimal (Table 5) . Besides, it was affected by bigger size and higher number of pod. The max yield in this research was 2,5 ton/ha (Figure 3b) , which is in accordance with Suhartina (2005) who reported that peanut cv. Gajah reached 1,8-2,0 ton/ha of dry pod.
LER of TS2 was higher than other treatments (Table 5) . While, TS1 and TS3 have the similar of LER value. If the value of LER is more than 1, it means intercropping system was success because it produced the higher yield than monoculture did. The high value of LER means that productivity of land was also high. High productivity of land showed that the land use was maximal. In the same area, intercropping system produced higher yield than monoculture system.
CONCLUSION
Transfer of nitrogen from peanut to corn occurred when the corn plants were in the stage of maximum vegetative growth. In this research, intercropping system of peanut which was cultivated 2 weeks after corn was is the best planting system as indicated by the yield of 4.02 ton corn per hectare. Farmers who will cultivate practicing intercropping system of corn and peanut are recommended to plant peanut 2 weeks after corn. The next research needs to consider the better planting time of peanut and corn, the parameter used and the time when nitrogen production decreases.
